Introduction

22
Since the dawn of research investigating the possible effects of ocean acidification (OA) on aquatic organisms 23 (e.g. Bamber, 1990) , most studies have shown that elevated pCO 2 levels, as predicted for the next century, may 24 affect to some extent the functional traits (Schoener, 1986; Koehl, 1989 ) of marine organisms (Feely et al., obtain energy from food, the so-called functional response (Holling, 1959) or those behavioural (e.g. swimming 31 behaviour, habitat use, mating system) and morphological (e.g. shape, thickness) traits (Schoener, 1986 ) which 32 led to optimise the energetic income (Krebs & Davies, 1992) and lastly to reach the ultimate fitness (Roff, 1992 al., 2011), mussels were acclimated for two weeks to reduce stress generated by manipulation and transport (Sarà were not aerated and covered with a plastic film disposed on the water surface, in order to avoid gas-exchanges 98 between air and water. Tanks 1-2 were used as a control (CTRL), while hypercapnia was imposed in Tanks 3-4 99 (Tr1), hypoxia (2 ppm) in Tanks 5-6 (Tr2), and both factor (pH 7.5 and hypoxia) in Tanks 7-8 (Tr3). Mussels . After a period of 2 h mussels were moved to cleaned 1L validate the pH effect on morphological structure of valves, was tested on mussels exposed to the two nominal 198 pHs for 4 weeks. Twice (week 1 and week 4), 16 mussels for each treatment were collected and dissected, and in all tanks (normal pH and 7.5 pH treatments; Table 2 ; ANOVA, p < 0.01; SNK test: CTRL = Tr2, Tr1 = Tr3).
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Oxygen pO 2 was also maintained at significantly different levels between normoxia (7.3 ± 0.02 mg/l) and 226 hypoxia (2.4 ± 0.02 mg/l) treatments ( (Table 5) . Total length (TL) and total weight (TW) in Trieste and in Palermo were 264 similarly reduced by hypercapnia (Fig. 3) , with a progressive addictive effect of hypoxia ( reduced by hypercapnia (Fig. 3) , with the same progressive addictive effect from hypoxia (Table 5) 2.7 N), compared to hypoxic (64.4 ± 3.7 N) and CTRL specimens (77.2 ± 2.2 N) (Fig. 4) (Table 3 , ANOVA, p < 280 0.001). In addition, the effect was stronger at week 4 than after one week of exposure (Table 3, treatments, except in the control mussels (Fig. 5 b, c, d ). The alteration of the underlying carbonate layer was 286 instead visible only in Tr1 and Tr3, with details in Fig. 6 (b, d) . This kind of alteration was never recorded under 287 control pH (Fig. 4a) . 
342
Our results highlighted the general hypoxia growing effect following the increasing duration of disturbance, with a 343 particular focus in Trieste on TW and TRO, while in Palermo on TW and TM ( Cochran's C ns 
